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“Power Plant. 
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The Moore and White Co. Phila'da. 
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the science of engineering,the great saving that 


96 accomplished in the mechanical end of the plant 


na the lessee determined, Pron the present point of view 


of au tterentyaer ts of the ne plant under running 

Ibditions. Bade ones likely to be quite differ 
makers' laboratories. 
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water circulates. The smoke consumer,more properly 


"smoke preventer",consists of a number of flues between the 
walls of the setting;they receive air from the ash pit and 


ver it above the fire. Normally,the openings to these 


_eovered;but upon opening the fire doors,they are 


uncovered by a system of levers and the heated air is per- 


flow through the flues. After the fire doors are 


|\closed the openings are gradually covered again,complete 


vering taking place in from one to two minutes,the time 


depending on the quality of the fuel. This gradual closing 
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effected by means of a dash-pot. 


se How well the device succeeds in preventing smoke 


\ 


is a matter of conjecture. It was installed by the Patentee 


“Boiler kl a 


a 


toa wens ig cues ‘tests;the first with smoke _ 


intention was to run the second test without the smoke § 


2 


oe relating tank (s02 photo on page?) on _ the second — 


a 


ne oasuring Satine surface 9 " = used the areas a 


if 


shell over which the Songs had a free > pat 


— 


— 


pe 
as 
Jt 


The quality of the steam was measured by a throttling _ 
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p of the boiler. Ses tabulated results of tests on pages 
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47/5. The method used in starting and stopping the 


ests,was that of Professor Spangler. 


| ‘The Engine. 
_ The engine in an Improved Greene,16 21/32" KX 36" _ 


ing €7 R.P.M. rated at 125 H.P. and fitted with a Porter 
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alanced governor, It drives the line shafting at 150 R.P.NY 
n feet diameter and twenty-four 


hes face. See photo page 
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"The reducing rig used on all engine tests was of” 
endulum type “ See ee page The oe oe the pen 
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we 


. The reduced motion was transmitted by indicator _ 


CC d over two sets of pulleys to the indicators. 
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ions were made from either end of the cylinder to the ind- 


icator located midway and ecards were taken by opening the 
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} valves at one end and then at the other. Most of these cards 
| showed the steam throttled at admission. The cause was 
found to be due to the long pipe connections and small 


valves used at the cylinder;consequently on all later tests 


-|two indicators were used with short pipe connections and 


cards taken simultaneously from either end. No trouble was 


| experienced thereafter. The same "Star" outside spring ia 
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Load Test. | 


On Feb.15 '04 the variation in load during the dug 


Iwas determined by taking cards every fifteen minutes. This ] 
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first test was to determine the friction using oi] 
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pricant for three weeks, The results obtained while 


using grease were rather unsatisfactory on account of the 
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not regulating close enough and thus giving 


cards, However,from the results when the cards 


vere satisfactory,it is thought advisable to say that the 
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_ Brake Test. _ 
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__ The belt (24"wide) was cut and a brake as shown in 


hoto on pege@Swas placed on the flywheel. The side beams 
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e of spruce(i 7/e" x 10" x 18 ft.)placed on edge. They 


and wheels holding two cross pieces which in turn held 


prevent cutting. The brake arm was 12 ft,1 1/e in. 


t jangular steel being placed in the endistrut as a knife 


op of an upright 6 * 6 support which in turn rested on 
atform seales,by means of which the load was weighed. 


___ The zero was obtained by turning the flywheel in_ 


e forward direction and then backward;at first we 
at on turning the wheel backward,the brake lifted,so that 


found ‘titet 


— oe tests were run with from 40 th: 
, HWP. on the brake. No cooling apparatus was aes on the} . 
peel (25" x 121"), The heat remained concentrated in tube 
5" thick). Before teking data on each run, the engine 
W: th rake load was run from ‘five to eight minutes to allow 
verytnane *% sed Bherl stesy. The actual tests weve sie 


the: flywheel was allowed to cool byair currents through 
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engine room, R.P.M. were taken every minute,and three 


ards fron each end of the cylinder on each run, Ten runs 


e made with the brake Logqp acout ten eae apart. 


The results tabulated on page are not satisfactory. 
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| electrical efficiencies of these two machines were not 
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_ The total efficiency or the ratio of the electrical — 
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power developed to the power given off by the line shaft- 
ing,was found for each of the three machines. This charges 


e losses in the drives to the dynamo,which is proper 
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etrical efficiency" was obtained... This efficiency 
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taken as the ratio of the electrical power given off _ 
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_the power put in,exclusive of mechanical losses. The 


dd electrical H.P. as abscissae. Where the curve is dotte 
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‘Data and curves for No.1 follow on pagesegéze,those _ 
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Calibration of Instruments. 


re and again after, running the tests. The results 
tabulated on pages@gqand the curves on pases 90°42, 
. curves are plotted with rise of pencil as ordinates and 


sure as abscissae. The mean of the ascending and des— 


- curves being used. 
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Calibration of 
Weston Switchboard Voltmeter. 
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Calibration of 


Weston 0 - 000 Portable Ammeter. 


True Amperes Seale Reading 


Calibration’ of 


steam Gauge 


True Pressure(lbs.per sq.in.) 


Gauge Reading 
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Calibration of 


Platform Scales. 


Stamped Weight (1. Stamped Equivalent 


(lbs. ) 4n lbs.on beam 
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decided advantage in adding to the steaming,but the smoke 


Conclusions, 


In figuring the saving due to the combined use of the 


water back and smoke consumer,we have thought it best to 


_base our values on per 1b, combustible,since the tests 


were a week apart and the coal came from different mines 


although of practically the same grade. The combined sav- 


ome is 5.7 2,and as the water back was guaranteed to save 
and the smoke consumer was also guaranteed to save 


they have failed signally from this point of view. 


When feeding cold water we think the water back is a 


consumer does not fulfill its purpose. The boiler is givin 


satisfactory results,as can be seen from the data of the 


tests;but we would advise the raising of the steam pressure 


to 100 ids, 


The engine is working very economically for one of 


the air compressor uses 20 H.P. 


The generators work as efficiently as could be 


expected with the poorly arranged drives. The total eff- 


iciency would be considerably improved in the cases of 


Nos.1&«& 2 if the drives to those machines were corrected. 


we are confident 


Generator No.i runs excessively hot,which 


2 : 2 
is due to enormous O'R losses and which seems to us to be 


haracteristic of Diehl machines. 


O 


Generator No.3 is working to better advantage than we wer¢ 


led to believe it would co. It is a shunt motor converted ito 
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d wound dynamo and the total efficiency shows up w#ll 


: 3 the other machines, 


is much less than has been estimated,by engineers employed 


it) FS 


We find that the power absorbed in the line shafti 


to report upon the subject. We are led to believe from 


our results that the power required to drive it using greag 


as a lubricant is much less than when using oil. 
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‘From the difference pH the quality of the steam 


at the top of the boiler and at the throttle valve of the 


Seve aetna 


onelude that the cork covering on the: steam 


sitemeter ve rr ins neem 


eis very efficient:the quality on boiler being oe. 76. 


ss _ 99,16 with a length of pipe of 55 ft. 
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